Gynostemma
Gynostemma Blume (1825) small or medium climbers; main branches subherbaceous or soft woody; roots tuberous or not; dioecious or monoecious; twigs slender, glabrous or finely hairy. Probract absent. Tendrils terminally 2-branched. Leaves: blade simple, not lobed or subpedately 3-or 5-(or 7-)foliolate, green on drying; petiole long; leaflets petioluled, margin dentate; cystoliths not obvious. Flowers small, 2-5(-8) mm diam., rotate, greenish white or white; buds globose; sepals 5, free; petals 5, free, imbricate in bud, long-triangular, sometimes ± erose towards apex; disc inconspicuous. Male inflorescences: paniculate, 2-4-times branched, few-or many-flowered, the ultimate branches fine with few or many ± clustered flowers in minute short racemes; bracts small, linear, 0.5-1(-2) mm long, glabrous or finely hairy. Male flowers: pedicel short, articulate, basal part persistent; receptacle narrow, flat or shallowly hollowed; sepals c. 1 mm long; petals (long-) triangular or narrowly elliptic, apex acute or (long-)acuminate; stamens: filaments united into a short staminal column, at apex with 5 (sub)sessile or short-stiped anthers in a ring (synandrium), anthers small, 1-thecous, short-ellipsoid, opening with a vertical slit, extrorse. Female inflorescences as in male but less ramified and smaller. Female flowers: similar to but somewhat larger than male flowers; pedicel short (or long); ovary subglobose, largely inferior, the inferior part not narrowed below the perianth, (2-or) 3-or 5-locular, each locule with 2 hanging ovules; sepals and petals inserted along broad, slightly convex, apex of ovary; styles (2 or) 3 or 5, erect, ± contiguous, glabrous, each at apex with a 2-branched stigma; staminodes sometimes present(?). Fruits: (sub)globose, less than 10 mm diam., with subpersistent perianth and styles (the latter becoming spaced and the perianth-scars leaving a thin line around the fruit), either a dry berry, not dehiscent (subg. Gynostemma) or ± capsular, opening with 3 valves between the styles (subg. Trirostellum). Seeds: few, 1-5, not much compressed, ovoid or subtriangular in outline, faces verrucose, margin narrow or broad, ± square.
A genus of about ten species, occurring in sri Lanka and in s and NE india, ranging through China east to Japan, and into Malesia east to New Guinea. Two species in Thailand, three species in Malesia.
Notes -1. Although the androecium is characteristic for the genus, two species of the genus Neoalsomitra, namely N. angustipetala (Craib) Hutch. and N. hederifolia (decne.) W.J. de Wilde & duyfjes, have a similar androecium (de Wilde & duyfjes, 2003) .
2. The basic chromosome number of the two subgenera is x = 11 (Gao et al., 1995) . Various levels of polyploidy were found by the latter authors in several species, and sometimes even in one population of a form. Habitat & Ecology -Climber on tree ferns; along stream sides and gullies in mountain forest; at 1500 up to 2500 m altitude. flowering and fruiting throughout the year.
field-notes -flowers green. fruits green, shiny or dark purple with a sharp biting taste.
Note -Gynostemma intermedium occupies in East New Guinea the altitudinal montane zone between G. pentaphyllum of the lowlands and G. papuanum of the subalpine zone. small climber, 0.5-1 m long, root not known; leafy stem less than 1 mm thick, subglabrous or sparsely hairy; monoecious. Leaves: blade filmy or membranous, (3-or) 5-foliolate, ovate in outline, 3-6 by 2.5-4.5 cm; petiole 1.5-2.5 cm long; the middle leaflet much longer than the lateral ones, with c. 5 pairs of faint lateral nerves, margin shallowly crenate-dentate, both surfaces subglabrous or sparsely hairy; petiolule 0.2-0.4 cm long. Inflorescences few-flowered, 1-2(-3) cm long, consisting of 1 (or 2) female flowers and later developing 1-3(-5) male flowers, inflorescence solitary or ± fascicled, sometimes only female or only male flowers present in one inflorescence, sometimes very short peduncled inflorescences aggregated in raceme-like short shoots; branches and pedicels hairy; peduncle 0.5-2 cm long; bracts narrow, acute, 1 mm long or less. Male flowers: pedicel 2-5 mm long, glabrous or hairy, articulate at c. 1/3 from the apex; perianth glabrous, c. 3 mm diam.; receptacle shallow, less than 0.5 mm wide; sepals ovate-narrowly elliptic, 0.7(-1) mm long; petals ovate-narrowly elliptic, c. 1.5 mm long, entire or somewhat incised, long-acuminate in upper 1/3; staminal column c. 0.3 mm long, synandrium 0.3(-0.4) mm diam., anthers sessile, subglobose, c. 0.2 mm diameter. Female flowers: pedicel 2-5 mm long, articulate at apex; ovary (sub)hemi-globose, c. 0.6 mm diam., glabrous; perianth 2.5 -3 mm diam.; sepals c. 0.5 mm long; petals ovate to narrowly elliptic, 1(-1.5) mm long, acuminate; styles 3 (rarely 4), each c. 1 mm long. Fruit: solitary, globose, 5-7 mm diam., pale brownyellow when dry (light green when fresh), with persistent sepals and styles and with 3 (not opening) valve-sutures; fruiting pedicel 4-6 mm long. Seeds: 2 or 3 per berry, ± triangular-ovate, 2.5-3 by 2-2.5 by 1 mm, (pale) brown, faces irregularly low-warty, margin narrow. distribution -Papua New Guinea: West sepik, East sepik, Western Highlands (Kubor Range), southern Highlands (Mt Giluwe), Chimbu, Milne Bay (Mt suckling); known from 13 collections.
Habitat & Ecology -Open places in low forest, mossy forest, gullies and low scrub, grasslands, alpine shrubbery and Nothofagus forest; also on limestone; at (1600-)2100-3500 m altitude. flowering and fruiting throughout the year.
Gynostemma pentaphyllum (Thunb.) Makino
Gynostemma pentaphyllum (Thunb.) Makino (1902) 179; Backer (1964) 306; Ohwi (1965) Herbaceous or subwoody climber, 2-8 m long, root perennial but not(?) tuberous, main stem to 1 cm thick, bark fissured, grey; leafy stem slender, 1(-2) mm thick, glabrous or hairy, hairs grey or rarely brown. Leaves: blade simple or foliolate, subcircular (or ovate) in outline, 4-10(-17) cm diam.; petiole 3-6 cm long; leaflets 3-5(-7), ovate to narrowly elliptic, 3-10 by 1-5 cm, outer leaflets smallest, 3-6(-7)-pinninerved, nerves faint or conspicuous [distinct?], margin (remotely) finely (or coarsely) dentate, upper surface variously (appressed) hairy or subglabrous (except on the veins), lower surface (sub)glabrous; petiolule 2-7 cm long. Male inflorescences: many-flowered, small or large, raceme-like or 2-4-branched, broadly paniculate, 5-15(-30) cm long, lateral branches to 10 cm long, hairy or subglabrous, ultimately with (1 or) 2-5 flowers in fascicles (or in condensed racemes), finely hairy or subglabrous; peduncle 1-7 cm long; bracts 1-2(-5) mm long. Male flowers: pedicel 1-3(-7) mm long, articulate in the middle, the basal part persistent after flowering; perianth (2.5-)3-5(-8) mm diam.; receptacle shallowly hollowed, c. 0.5 mm wide; sepals narrowly elliptic-linear, (0.5-)1 mm long; petals triangular, (narrowly) elliptic, 1-2(-3.5) by 0.5(-1) mm, apex acuminate or long-acuminate, adaxially usually ± hairy or papillose; staminal column 0.5(-1) mm long, synandrium 0. Habitat & Ecology -in a variety of habitats: damp or not too dry places in scrub and forest, often near water courses, also on limestone; at 200-2400 m altitude; possible also at sea level in the lowlands. flowering and fruiting throughout the year, but less frequent in April and May.
Note -Gynostemma pentaphyllum is very variable, comprising various not sharply demarcated local forms or ecotypes. Leaves can be either simple or very markedly 3-or 5-(or 7-)foliolate. A form with strongly hairy leaves from Myanmar (also occurring in Thailand) was described as G. burmanicum (Chakravarty, 1946 , invalid name), another hairy form from indochina (Gagnepain, 1921) as G. pedatum var. pubescens. Plants with a sparsely hairy ovary and fruit have been found in Thailand. An obvious variation with (mostly) simple leaves is kept separate as forma simplicifolium. it is widespread and was originally described as a species from W Java, where it most likely originated locally. similar plants, obviously, independently, locally developed, occur in sabah (Kinabalu area), in the mountains of Peninsular Malaysia, and also in india and China. Plants with a sparsely hairy ovary have been found in Thailand, but similar plants with a hairy ovary and fruit have been recognized as distinct species: in Borneo (G. winkleri) and in China (G. dasycarpum), both are here united and reduced to the status of a form.
To acknowledge some of the variation, we recognize the following 7 forms: a. forma dasycarpum (C.y. Wu in C.y. Wu & Plant as forma pentaphyllum, but male flowers long-pedicelled, pedicels 4(-5) mm long, fascicled.
distribution -Endemic to Central sulawesi.
Habitat & Ecology -Primary and disturbed primary forest on alluvial soil; from sea level up to 2200 m altitude.
Note -in sulawesi the typical form pentaphyllum seems absent.
c. forma grandiflorum W.J. de Wilde & duyfjes, forma nov.
A forma typica in floribus masculis maioribus petalis 3.5 mm longis differt. -Typus: Maxwell 94-1001 (holo BKf; iso L), Thailand, doi inthanon NP.
Plant as forma pentaphyllum, but male flowers large, petals 3.5 mm long. distribution -This form is a local endemic of Thailand (Mt inthanon).
Habitat & Ecology -in Sphagnum bog just below the summit, elfin forest, primary evergreen hillside forest; on granite bedrock; at 700-2600 m altitude.
Note -The typical form pentaphyllum is also common in the summit region. Plant as the species, not including the forms here described as new. The leaves of the typical form are 3-or 5-(or 7-)foliolate. it is widespread in the lowlands up to 1500(-2000) m altitude. The form is rare in Borneo, where it is replaced by forma dasycarpum.
Uses -The form is cultivated for its medicinal properties. Tea prepared from the leaves, for instance, is used for reduction of blood pressure. Plant as forma pentaphyllum, but wholly, including both leaf blade surfaces, (densely) hairy. distribution -india, Myanmar, China, south-western and northern Thailand, Laos, Vietnam.
Habitat & Ecology -shaded in primary and disturbed forest, often along small streams; granite bedrock, also on limestone; at 600-1500 m altitude.
field-note -Plants yellowish green. Note -in G. burmanicum (nom. inval.) the hairs were described as red-brown. Gynostemma simplicifolium Blume (1825) 24 ('simplicifolia'); Cogn. (1881) 915; Chakrav. (1959) 193; Backer (1964) 306; f.C. How & C.C. Chang (1964) 484; C.y. Wu & s.K. Chen (1983) 359.
-Lectotype (here chosen): Blume 1493 (holo L, barcode L0588361; iso L), Java, Mt Krawang.
Plant as forma pentaphyllum, but leaves simple, occasionally with some 2 (or 3) foliolate leaves among the simple leaves. distribution -india, Myanmar, China, Peninsular Malaysia (Pahang), Borneo (sarawak, sabah), Java, Philippines (Basilan).
Habitat & Ecology -damp and shaded places in primary and old secondary forest, along roadsides in logged forest and river beds; yellow sandy and reddish clay lateritic soil, also on limestone; at 100-1600 m altitude.
Note -simple-leaved (not foliolate) forms have been found almost all over the area of the species. Plants from the type locality in W Java have a relatively long petiole, almost as long as the rather narrow leaf blade. in simple-leaved forms from other localities the petiole is generally shorter. SAN 144795, sabah; b: Koonthunthod et al. 325, Thailand; c: Postar et al. SAN 144099, sabah; d: De Wilde et al. 21724, Bali) Perennial creeper or climber, 1-2 m long; tuber 5 cm diam.; leafy stem 1-2 mm thick, finely sparsely hairy or subglabrous. Leaves: blade (3 -or) 5 -or 7-foliolate, if 7-foliolate the outer leaflets by far the smallest, leaf blade subcircular in outline, 4 -12 cm diam., middle leaflet elliptic-narrowly elliptic or ± rhomboid, 2.5 -8 by 1.5 -3(-4) cm, margin dentate-serrate, with 8 -12 lateral nerves, raised or not below, lower leaf surface (sub)glabrous, leaf margin and nerves below finely hairy; petiolule 4 -8 mm long; petiole 2 -4 cm long, (sub)glabrous. Male inflorescences: many-flowered, paniculate, 2 or 3 times branched, 5 -12 by 2 -5 cm (sometimes aggregated in larger panicles), partly finely hairy, flowers in fascicles or short terminal racemes of 3 -7 flowers; peduncle 1-2 cm long; bracts minute, c. 0.5 mm long. Male flowers: pedicel 1.5 -2 mm long, articulate at c. 1/4 from the apex; perianth 2.5 -3 mm diam.; receptacle shallow, 0.5-0.7 mm wide, glabrous, sepals narrowly elliptic, c. 1 mm long, glabrous; petals ovate to narrowly elliptic and narrowed in the upper half, c. 1.5 mm long, acute-acuminate, in apical part inside papillose and with c. 0.5 mm long hairs, especially on or near the margin; staminal column c. 0.4 mm long, glabrous, synandrium c. 0.4 mm diam., anthers subglobose, sessile, c. 0.2 mm diameter. Female flowers: not seen. Infructescences: consisting of numerous fruits in spike-like condensed panicles 3 -5 by 1.5 cm, sometimes aggregated in larger compound infructescences. Capsules: subglobose, 3 -4 mm diam., pergamentaceous, glabrous, at apex truncate, 3-valved, opening inwards. Seeds: few, compressed, subcircular or heart-shaped, c. 2 mm diam., hardly 1 mm thick, pale brown, faces finely warty, margin flat, wing-like, narrow but distinct. distribution -China (yunnan); Thailand (doi Chiang dao, 8 collections seen).
Habitat & Ecology -Exposed on limestone bed-rock; at 1750 -2400 m altitude. flowering in Thailand: september -November; fruiting: October -december.
field-notes -sepals and petals pale yellow-green. Leaflets and fruits yellowgreen.
Notes -1. in flora yunnanica (Chen, 1995a: f. 104: 2, 3 ) the conspicuous hairs on the petals of male and female flowers are not drawn, but otherwise the figure agrees with the Thai material. in yunnan the species occurs between 800 and 1350 metres.
2. The chromosome number is: 2n = 22 (Gao et al., 1995) . l. 3a = Gynostemma pentaphyllum forma dasycarpum 3b = Gynostemma pentaphyllum forma fasciculare 3c = Gynostemma pentaphyllum forma grandiflorum 3d = Gynostemma pentaphyllum forma knemandrum 3e = Gynostemma pentaphyllum forma pentaphyllum 3f = Gynostemma pentaphyllum forma pubescens 3g = Gynostemma pentaphyllum forma simplicifolium 4 = Gynostemma microspermum 
